Leading thyroidologists in the United States and in Europe have most frequently recommended radioiodine (RAI) therapy when elimination of a solitary toxic nodule is indicated (1, 2) . Interdisciplinary guidelines in Germany, authorized by the national associations of nuclear medicine, endocrinology and surgery, also give RAI administration as the therapy of choice for this indication (3) . How then can the contradictory results of the cost-effectiveness analysis of Vidal-Trécan et al. in France (4) be explained? This analysis shows RAI administration to be an effective therapy only in the oldest of patients.
In their 'Methods' chapter the authors Vidal-Trécan et al. (4) explain their methods of estimation and decision trees, indicating the crucial factors on which their analysis is based.
Use of resources
In the cost-effectiveness analysis of Vidal-Trécan et al. (4) , surgically treated patients were followed for only 1 year, whereas after RAI therapy patients had lifetime follow-up care. Annual measurement of thyrotrophin (TSH) levels is indeed necessary after RAI therapy, but it is also standard practice in Germany for surgically treated patients to receive medication (levothyroxine, iodine or a combination) to compensate for iodine deficiency, to avoid elevated TSH stimulation and to prevent a recurrent goitre within the time period of four decades chosen for Vidal-Trécan's decision tree. Our own economic analysis in Germany has shown that the costs of lifetime follow-up care far exceed the cost of a single procedure (RAI therapy or lobectomy) (5) . Full consideration of all cost factors is standard procedure in cost-effectiveness analyses (6, 7) .
From the medical point of view, one advantage of RAI therapy is that the recurrence rate is relatively low and certainly lower than that in surgically treated patients without prophylactic medication.
The authors' assumption (4) that one to three courses of RAI administration are necessary for the elimination of a solitary hyperfunctioning nodule is unrealistic, given a dose concept of 300 -400 Gy to the target volume and the discontinuation of antithyroid medication 2 or 3 days before RAI administration (3).
The authors conclude that the low-dose concept is more cost effective than the high-dose concept, whereas actually other factors are more crucial for minimizing the rate of hypothyroidism. In many guidelines 300 -400 Gy to the autonomous tissue is given as the recommended dose for elimination of an autonomous nodule. The ratio of nodule volume to thyroid volume, the optimal suppression of the normal surrounding thyroid tissue and pretherapeutic testing of the iodine kinetics ( 131 I uptake, effective half life) are more critical factors for minimizing the rate of hypothyroidism.
The economic consequences of low-dose or high-dose concepts of RAI therapy of Graves' disease have already been discussed in Scotland, Sweden and Germany. These analyses have shown the high-dose concept to be the more cost-effective strategy (5, 8, 9) because the subsequent levothyroxine substitution guarantees a stable euthyroidism without the risk of recurrent hyperthyroidism, while reducing the frequency of follow-ups needed.
Effectiveness
In the authors' decision tree (4) the rate of concurrent thyroid cancer detected during surgery and histopathological examination was reported to be 700:100 000. This high prevalence results from the high frequency of incidental papillary microcarcinomas (capsulated, well-differentiated carcinomas # 1 cm in diameter). Such microcarcinomas are biologically silent, nonaggressive tumours. A valid estimation of a hypothetical mortality rate is difficult to find in the literature. This may be why the estimated mortality rates were taken from a review article (10) and not from an original paper. Vidal-Trécan et al. (4) calculated a mortality rate of 5.8% per year for an undetected thyroid cancer. But this mortality rate cannot be applied to the patients group with a high prevalence of occult papillary microcarcinomas. Furthermore, there is the problem that the estimated incidence and the estimated mortality rate are not taken from the same group of patients. Physicians and patients assume a malignancy rate of only 1:3000 per nodule in regions of endemic goitres. Estimations skewed by the high incidence of papillary The low frequency of hypothyroidism described after lobectomy (only 4%) is not the main factor determining whether follow-up care should be recommended. Even when TSH is in the upper region of the reference range prophylactic medication will be necessary to prevent recurrent goitre and to minimize the risk of a second operation in the future. The clinical approach of the 1950s and 1960s, which omitted prophylactic medication, was detrimental to patients -many surgically treated patients had a further operation for recurrent goitres.
Quality of life
The authors assumed that continued monitoring for euthyroidism after RAI therapy would lower the patient's quality of life (4). In our opinion, such monitoring could be limited to an annual measurement of the TSH level, combined with other medical examinations. TSH controls are also necessary after surgery (see Use of resources).
Without any (prophylactic) medication or lifetime follow-up there will be a measurable rate of recurrences in the surgically treated group of patients within the given time scale of four decades. This would decrease the quality of life even more than an annual TSH control after RAI therapy.
Dysphonia after lobectomy has serious consequences for the given index patient, at 40 years of age, i.e. over the best years of his or her working life. But the estimated quality of life adjustment factor in the case of permanent dysphonia (0.98 instead of 1.0) is very similar to that of routine controls (0.99) or to that of levothyroxine medication in the case of hypothyroidism (0.99). We think the lowering of quality of life through paralysis of the vocal nerve is worse than the assumed reductions cited.
The lowering of quality of life in women of childbearing age in the sensitivity analysis is questionable. Contraception is necessary for 4-6 months after RAI therapy. But there are no genetic risks and no restrictions for pregnancy after this initial 4-6 month period. Most females of 40 years (the index patient) have completed their family planning. Vidal-Trécan et al. stated that women should avoid pregnancy for one complete year following RAI administration. This period of contraception is too long. The authors' recommendation of lobectomy for women under 50 years due to poor compliance with regard to contraception is inappropriate today.
Economic data from other countries
A cost-minimization analysis in Germany compared surgery and RAI therapy for the treatment of hyperthyroidism in a mixed group of toxic nodular goitres and Graves' disease patients. Using the posttherapeutic dosimetry administered during hospitalization in Germany, RAI therapy was more cost effective than surgery in toxic nodular goitre of up to 90 ml and in toxic solitary nodules of up to 25 ml (11) (12) (13) . The cost-minimization analysis is based on retrospectively matched groups. In our view it is ethically unjustified to discuss the necessity of a randomized trial including patients with toxic nodules and a well-established indication for RAI therapy.
Safety of RAI therapy
The model for estimation of the occurrence of thyroid cancer after RAI administration is based on the data of Franklyn et al. (14) and Ron et al. (15) published in 1998. Both long-term studies included historical groups in which laboratory tests, scintigraphy and sonography were not available. The incidence of suspect nodules or of co-existing carcinomas therefore remains unclear.
In the study of Franklyn et al. (14) the patients had received RAI therapy beween 1950 and 1989. Increased mortality was observed, especially in the first year after RAI therapy. One explanation is that the increased mortality might result from hyperthyroidism not compensated for by antithyroid drugs and from the consequence of selective sampling of critically ill patients. The time interval of one year is too short for the induction of cancer.
In the study of Ron et al. (15) RAI therapy had been performed between 1946 and 1964. The overall cancer mortality rate in the cohort after RAI therapy was not significantly increased (1.02, normal = 1.0), cancer mortality rates for uterus and prostate carcinomas were decreased (0.69 and 0.67), and the cancer mortality rate for thyroid cancer was increased (3.94). The elevated risk of thyroid cancer was observed in the first 5 years after RAI therapy, an interval too short for the induction of a new carcinoma. In the surgically treated group increased cancer mortality rates were found for lung and breast cancer (1.17) and decreased cancer mortality rates for uterus carcinoma It is not improbable that the cancer risk in patients with nodular goitres or thyroid disorders is higher than in healthy individuals, because thyroid cancers are usually presented as nodular goitres. This correlation was shown in a multicentre cohort study from Denmark including 57 326 probands. In the study of Mellemgaard et al. (16) the rate of thyroid cancer was increased in patients with myxoedema (2.1), hyperthyroidism (2.5) and euthyroid goitre (6.6) compared with healthy individuals (base rate of cancer incidence in the course of their lives ¼ 1.0). The guidelines in Germany, therefore, demand consistent use of sonography, scintigraphy and -if needed -fine-needle biopsy in each patient with a thyroid nodule $ 1 cm.
Interpreting the data of Ron et al. (15) , Cooper wrote in his editorial: 'Until then, given the known benefits, risks and costs, 131 I will continue to be the treatment of choice for most hyperthyroid patients' (17) .
